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Introduction 

The progressive and generalized loss of skeletal 
muscle mass and strength that occurs with aging is called 
sarcopenia (1). Sarcopenia is prevalent in the elderly 
population and it has been postulated as the main factor 
in the decline of strength with aging, poor health, high 
personal cost, functional impairment, disability, falls, loss 
of independence, decreased quality of life and death (2). 
It is associated with an increased probability of disability, 
socioeconomic costs and expenses on health care (3). 
Sarcopenia does not present a clinical widely accepted 
definition, and diagnostic criteria are not consensual 
(1). Sarcopenia had diagnostic criteria and classification 
defined by the European Society for Clinical Nutrition 
and Metabolism Special Interest Groups (ESPEN-SIG), 
International Working Group on Sarcopenia (IWGS), and 

European Working Group on Sarcopenia in Older People 
(EWGSOP) (4). The European Consensus recommended 
for diagnosing sarcopenia the presence of muscle loss 
and muscle function loss (strength and / or muscular 
performance), which is evaluated by grip strength (1).

Studies showed prevalence of sarcopenia ranging from 
0% to 45.2% (5), 5 to 13% among elderly aged 60 and 70 
years (6) and 11% to 50% among those aged 80 or more 
(1). When considering the muscle mass index (MMI), 
sarcopenia prevalence ranged from 22.6% to 51.9% (7), 
12.8% with bioelectrical impedance (BIA) and 21.0% with 
dual energy X-ray absorptiometry (DEXA) (8). 

As the aging process constitutes one of the 
contributing factors for the reduction of skeletal muscle 
mass and the elderly population is continuously 
increasing, it becomes important and necessary to study 
the factors associated with sarcopenia. Thus, this study 
aims to identify the prevalence of sarcopenia and its 
associated factors in the elderly population assisted by 
Primary Health Care.
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Abstract: Background: Sarcopenia is prevalent in the elderly population and has been postulated as the main factor for the decline in 
strength with age, representing a health deficient state with a personal high cost. Objective: To identify the prevalence of sarcopenia 
and its association with anthropometric and socioeconomic factors in elderly patients assisted by primary health care. Design and 
Methods: Cross-sectional study conducted with 136 individuals aged 60 years and older. Socioeconomic and demographic status, 
and anthropometric profile were assessed for all individuals. For the diagnosis of sarcopenia it was considered muscle wasting 
associated with loss of muscle strength. Logistic regression model was performed to identify the risk factors for sarcopenia 
considering a 5% significance level for the corresponding p-value. Results: The prevalence of sarcopenia in the studied population 
was 37.5%, however being higher among men (66.6%). Of those individuals with sarcopenia, 50% of men and 29% of women were 
overweight, 35% of men and 64% of women had abnormal waist to hip ratio. Retirement (OR: 2.165; CI: 1.037 to 4.250) and smoking 
(OR: 9.435; CI: 1.228 to 72.499) represented risk factors for sarcopenia. Conclusion: The study population had a high prevalence of 
sarcopenia, along with a high prevalence of abdominal obesity, which may be an important causal factor for insulin resistance and 
type 2 diabetes susceptibility. Sarcopenia was associated with behavioral (smoking) and demographic (retirement) variables.
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Methods
This is an epidemiological cross-sectional study with 

136 elderly individuals aged 60 years or more, both 
genders, assisted by Primary Health Care (PHC) in Bauru 
city, São Paulo State, Brazil, from June 2013 to July 2014. 

Patients with osteoarthritis, with limited daily routine 
of movements, and those with limitation to respond 
and/or understand the questionnaire were excluded. 
After clarification about the study, individuals signed the 
Informed Consent Form (ICF). The study was approved 
by the Research Ethics Committee of the Medical School 

Table 1
Sociodemographic and behavioral characteristics of the individuals according to gender and sarcopenia status.   

Brazil, 2013 (n = 136)

Men (n=30) Women (n=106)

All (136) No Sarcopenia 
(n=10)

Sarcopenia 
(n=20)

p-value* No Sarcopenia 
(n=75)

Sarcopenia 
(n=31)

p-value*

Sociodemographic variables

Age 69.20±7.9 73.35±7.6 68.59±5.9 72.06±6.6

Education

     Illiterate 10 - 1 (5.0) 5 (6.7) 4 (12.9)

     Fundamental Complete 10 - 1 (5.0) 0.49 5 (6.7) 4 (12.9) 0.14

     Fundamental Incomplete 92 6 (60.0) 14  (70.0)  50 (66.7) 22 (70.9)

     Completed High School 18 4 (40.0) 3  (15.0) 11 (14.7) -

     Completed College 6 - 1 (5.0) 4 (5.3) 1 (3.2)

Marital Status

     Married/with a partner 67 7 (70.0) 17 (85.0) 0.33 30 (40.0) 13 (41.9) 0.85

     Alone (single, divorced, widow) 69 3 (30.0) 3 (15.0) 45 (60.0) 18 (58.1)

Profession

     Retired 96 7 (70.0)  14 (70.0) 1.00 58 (77.3) 17 (54.8) 0.04*

     Working 13 3 (30.0) 6 (30.0) 3 (4.00) 1 (3.2)

     Not working 27 14 (18.7) 13 (41.9)

Socioeconomic level

     B (10 to 20 MW) 2 1 (10.0) 1 (5.0) - -

     C (4 to 10 MW) 10 - 3 (15.0) 0.55 5 (6.7) 2 (6.7) 0.96

     D (2 to 4 MW) 83 7 (70.0) 11 (55.0) 47 (62.7) 18 (60.0)

     E (up to 2 MW) 40 2 (20.0) 5 (25.0) 23 (30.7) 10 (33.3)

Behavioral Variables

Smoking

     Smoker 10 - 2 (10.0) 0.30 4 (5.3) 4 (12.9) 0.17

     Non- Smoker 126 10 (100.0) 18 (90.0) 71 (94.7) 27 (87.1)

Alcohol Intake

     Yes 14 - 6 (30.0) 0.05 7 (9.3) 1 (3.2) 0.27

     No 122 10 (100.0) 14 (70.0) 68 (90.7) 30 (96.8)

Level of Physical Activity

     High level 11 2 (20.0) 4 (20.0) 0.84 5 (6.7) - 0.31

     Low level 53 3 (30.0) 8 (40.0) 30 (40.0) 12 (38.7)

     Moderate  level 72 5 (50.0) 8 (40.0) 40 (53.3) 19 (61.3)

Use of Medication

     3 or less 85 7 (33.3) 3 (33.3) 1.0 54 (70.1) 21 (72.4) 0.81

     4 or less 51 14 (66.6) 6 (66.6) 23 (29.8) 8 (27.5)
MW: minimum wages; * Significance p <0.05
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- UNESP - Botucatu and by the Research Ethics and 
Studies Committee of the Health Secretary of Bauru.

Socioeconomic and demographic variables such as 
gender, age, marital status, occupation, income (9), and 
education were assessed for all individuals along with 
information about tobacco dependence (10), alcohol 
consumption (11), physical activity (12), and medication 
use (13).

Anthropometric assessment was performed according 
to standard procedures. It was measured weight 
(kg), height (cm), waist circumference (cm), and hip 
circumference (cm). For body mass index (BMI) 
classification it was considered the reference LIPSCHITZ 
(1994), and for waist circumference (WC) classification 
it was considered the Brazilian Society of Hypertension 
(2005). Skeletal muscle mass (SMM) was obtained 
by Bioelectrical Impedance (BIA) (19) and calculated 
from the equation proposed by Janssen adjusted for 
gender and age (20). Absolute muscle mass (kg) was 
normalized to height (muscle mass (kg) / height (m2) 
and denominated Skeletal Muscle Mass Index (SMMI) 
(19, 21). Muscle strength was assessed by grip strength 
measured by the analogic hydraulic hand dynamometer 
(Jamar®) and according to standard procedures (22, 23, 
24). 

Energy intake was assessed by two 24-hour dietary 
recall (24HR) with an average interval of 30 days, thus 
verifying the usual and recent dietary intake (17). The 
software Nutrition Data System for Research, version 
2007, was used for dietary intake analysis (18). 

The diagnosis of sarcopenia was established by 
EWGSOP criteria (4). 

The prevalence of sarcopenia was estimated using 95% 
confidence intervals. Descriptive statistics was performed 
(frequencies and percentages) for qualitative variables; 
and mean, median, standard deviation and decis for 

quantitative variables. Associations between sarcopenia 
and categorical variables were assessed by Chi-square 
test or Fisher’s Exact Test. Univariate logistic regression 
was performed for obtaining the variables which 
correlate with the outcome, calculating the protective or 
risk factors correcting for possible confounding variables 
(gender, age, BMI, energy intake).  The significance level 
was set at 5% for all tests.

Results  
The characteristics of the individuals studied are 

shown in Table 1. The prevalence of sarcopenia in the 
study population was 37.5%, 66.6% for men and 29.2% 
women. The occurrence was higher in the group aged 
70-79 years, for both genders (Table 2). Many of the 
individuals were overweight (64.7%) and presented 
abnormal WC (76.5%) (Table 3). Among individuals 
with sarcopenia, 50% of men and 29% of women were 
classified as overweight, 35% of men and 35% of women 
had WC classified as increased risk for cardiovascular 
diseases (CVD) and 35% of men and 64% of women 
presented waist to hip ratio classified as increased risk. 
Muscle mass was significantly lower in patients with 
sarcopenia for both genders. The average hand grip 
was lower among individuals with sarcopenia, only 
statistically significant for women (p=0.03). Most 
women with sarcopenia (74.2%) showed loss of muscle 
strength (Table 4). Logistic regression analysis showed 
that retirement (OR: 2.116; CI: 1.282 to 3.491) and 
smoking (OR: 5.074; CI: 1.230 to 20.293) are risk factors 
for sarcopenia, even after adjustments for confounding 
variables.  On the other hand, education represents a 
protective factor for sarcopenia (OR: 0.544; CI: 0.300 to 
0.985), but when the model is adjusted for total energy 
intake the statistical significance lost its power (Table 5).

Table 2
Prevalence (%) of sarcopenia in individuals according to gender and age group. Brazil, 2013 (n = 136)

All 60-69 year 70-79 years 80 or more

Men 66.7 (n=20) 25.0 (n=5) 60.0 (n=12) 15.0 (n=3)
Women 29.2 (n=31) 38.7 (n=12) 41.9 (n=13) 19.3 (n=6)

Table 3
Nutritional status of individuals. Brazil, in 2013 (n = 136)

All (n=136) Men (n=30) Women (n=106)

Overweight 88 (64.7) 20 (66.7) 68 (64.1)
Altered WC 104 (76.5) 15 (50.0) 89 (83.9)
Pre sarcopenia 27 (19.8) 13 (43.3) 14 (13.2)
Sarcopenia 24 (17.5) 7 (23.3) 17 (16.0)
WC: Waist Circumference
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Discussion

The prevalence of sarcopenia in the present study 
was high and differed from previous studies (19,6,8). 
In the study by JANSSEN et al. (2004), with muscle 
mass estimated by BIA, 53.1% of men and 21.9% of 
women were classified with sarcopenia. CHIEN et al. 
(2008) observed prevalence of sarcopenia in 18.6% of 
women and 23.6% of men (19). BEAUDART et al. (2014), 
found  prevalence from 8.4% to 27.6% depending on the  
Diagnostic criterion used (using BIA, prevalence was 
12.8%) (8). A probable explanation for the variation in 
the  prevalence rates of sarcopenia among studies could 
be related to the diversity of methods and diagnostic 
criteria to assess muscle mass, beyond ethnic differences 
in the populations studied. In Brazil there are few 
studies on  sarcopenia prevalence rates. SILVA et al. 
(2013) (6) with data from the SABE [Saúde, Bem Estar 
e Envelhecimento] evaluated sarcopenia through the 
components: mass, muscle strength and performance, 
and found prevalence of 16.1% for women and 14.4% 
for men. The prevalence of sarcopenia in the population 
studied was higher in the group aged 70-79 years for both 
genders. BAUMGARTNER et al. (1998) (25) observed 
that sarcopenia prevalence increases with age, from 13% 
to 24% in elderly people below 80 years, and 60% for 

those over 80 years. SILVA et al. (2013) found increased 
sarcopenia frequency with aging (p <0.05) (6).                  

Our study showed that smoking increases five folds 
the chances of sarcopenia.  SILVA et al. (2013) observed 
15% increase of sarcopenia risk among elderly smokers 
(7). LEE et al. (2007) studied the association between 
sarcopenia and lifestyle in elderly people and found that 
cigarette smoking is associated with lower appendicular 
muscle mass. Smoking associated with aging can increase 
protein catabolism and muscle fatigue and reduce mass 
and muscle function (26).

The population of this study presented sedentary 
lifestyle. ROM et al. (2012) (27) found that retired 
individuals spend most of the time inactive. A sedentary 
lifestyle can be defined as the time a person remains 
sitting or lying and has been touted as one of the 
main risk factors for a number of diseases, including 
sarcopenia (28). The profile of the Brazilian elderly 
population is characterized by low income and low 
education, which leads most of the time to worsening 
health conditions (29). Most often, people with higher 
levels of education have health surveillance habits that 
include review of periodic health conditions and esthetic 
treatments (30). 

This study presented some limitations. First, this was 
a cross-sectional study, which limits our ability to draw 

Table 4
Anthropometric characteristics and muscle strength of the individuals according to gender and  sarcopenia status. 

Brazil, 2013 (n = 136)

Men (n=30) Women (n=106)

No Sarcopenia 
(n=10)

Sarcopenia 
(n=20)

p-value* No Sarcopenia 
(n=75)

Sarcopenia 
(n=31)

p-value*

     Weight (kg) 90.6±12.01 72.6±9.61 <0.001* 73.5±10.98 58.5±8.70 <0.001*
    BMI  (kg/m2) 32.3±3.22 26.8±3.76 < 0.001* 31.4±4.95 24.8±3.42 <0.001*
          Underweight - 3 (15.0) 0.02* _ 6 (19.4) <0.001*
          Eutrophic - 7 (35.0) 16 (21.3) 16 (51.6)
          Overweight 10 (100.0) 10 (50.0) 59 (78.7) 9 (29.0)
     WC (cm) 113.0±9.81 98.7±7.67 <0.001* 103.4±10.95 91.2±10.47 <0.001*
        Normal 2 (20.0) 13 (65.0) 6 (8.0) 13 (69.0) <0.001*
        Altered 8 (80.0) 7 (35.0) 69 (92.0) 7 (35.0)
WHR 1.06±0.09 0.99±0.05 0.01* 0.97±0.05 0.94±0.07 0.01*
        Increased risk 8 (80.0) 7 (35.0) 0.02* 69 (92.0) 20 (64.5) <0.001
        Non-increased risk 2 (20.0) 13 (65.0) 6 (8.0) 11 (35.5)
Handgrip (kg) 36.0±6.80 32.3±6.59 0.16 21.2±4.66 19.1±4.44 0.03*
     Good muscle strength 7 (70.0) 11 (55.0) 0.42 39 (52.0) 8 (25.8) 0.01*
     Loss of muscle strength 3 (30.0) 9 (45.0) 36 (48.0) 23 (74.2)
SMMI (kg/m2) 11.4±0.61 9.4±0.84 <0.001* 7.9±0.94 6.1±0.40 <0.001*
BMI: Body Mass Index; WC: Waist Circumference; WHR: Waist to Hip ratio; SMMI: Skeletal Muscle Mass Index. Significance p <0.05
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causal inferences. Second, it was restricted to apparently 
healthy people that were able to go to health care 
facilities. Third, most of the sample consisted of women. 
Fourth, participants were not asked about previous 
hospitalization in recent months, which may lead to 
reduced functional capacity. 

In conclusion, our study found high prevalence of 
sarcopenia in elderly Brazilians, more prevalent among 
men and individuals above 70 years, along with a high 
prevalence of abdominal obesity, which may be an 
important causal factor for insulin resistance and type 2 
diabetes susceptibility. Sarcopenia was also associated 
with behavioral (smoking) and demographic (retirement) 
variables.
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